Introduction
In general, plants have cell walls with cellulose and characteristically obtain most of their energy from ground susceptible to diseases more than the other being and plant diseases are a serious problem which causes significantly low result in both quality and quantity of the agricultural products [1, 2] . A plant disease obtained from viruses is recorded as a prevalent in certain cultivated crops over 3 centuries ago. Very few researches were committed to determine this disease problem at the early stage of infection before the infected plant shows the disease symptoms. Disease detection at the early infection is important for preventing the reduction yield in crop production and gives the better solution to farmers. An early detection of plant diseases also can help to cure the infected plants or can delay the serious complications of the disease. In this review, Rice Tungro Disease (RTD) was selected due to the most destructive diseases of rice in South and Southeast Asia, where epidemics of the disease have occurred since the mid-1960s [2] . RTD is caused by two viruses namely as Rice tungro bacilliform virus (RTBV) and Rice tungro spherical virus (RTSV). Their viral carrier is the green leafhopper (GLH) or Nephotettix virescen (figure 1) [3] . Generally, RTBV and RTSV together or RTSV alone are transmitted with high efficiency by the green leafhopper. In rice plants, RTBV and RTSV will give symptoms such as stunting and yellow or orange yellow discoloration of the leaves, plant stunting and reduced in yield (figure 2) [4] . Based on Dai and Beachy report in 2009, approximately 5-10% annual losses of rice yield in Asia was affected by RTD [5] . Recently rice tungro virus acts as plant viral disease causes serious economic loss in agriculture accounts for nearly $1.5 billion annual loss in rice production worldwide [6, 7] . At present many of the currently used methods for RTD detection are based on immunoassay methods. An immunoassays method is based on the specific antigen-antibody reaction and being applied to many fields including food industry, environmental protection [8, 9] and clinical control [10, 11, 12] . Nowadays, a considerable number of immunosensor based on electrochemical transducers has been developed such as potentiometric [13] , amperometric [14] , conductimetric [15] and impedimetric. Recently amperometric immunosensor has a capacity of low detection limits, high sensitivity and gained high attention to conduct the measurement through characterization and its readability. Therefore advances in nanotechnology is opening a new prospect for the use of nano material labels for signal amplification in electrochemical immunosensor [16, 17, 18] . The ability of nanomaterials to significantly enhance the signal when coupled with immunoreactions has increased their use as labels. The application of nano materials in electrochemical immunosensor was divided into two phases based on their functionality. Firstly, modified electrochemical transducers with nano-material to strengthen antibody immobilization or to improve electrochemical properties of the transducers especially to lower the background current, increase signal to noise ratio and speed the electron transfer. Secondly, nano-material biomolecular conjugates as labels used in electrochemical immunosensor. In this particular scope, nano-material labels are potential in developing ultrasensitive immunosensor [16] . Antibodies or antigens labeled with nanomaterial is capable to retain their activity and permitted the electrochemical detection based on antigen-antibody interaction in which the amount of the analytes could be determined. The huge signal improvement is based on the formation of nanomaterial-antibody-antigen assemblies which provides the basis foundation for ultrasensitive immunosensor [16] . There are a variety of nanomaterial such as metal nanoparticles (gold, silver), semiconductor nanoparticles, carbon nanotubes (CNTs) and electroactive component such as silica nanoparticles, polymer beads and liposome beads, have been widely used in immunosensor [17] . The obvious characteristics found in these nano-material labels is providing higher signal in contrast to the traditional metal ion labels, enzyme labels and redox probe labels [17] . In a nut shell, application of nano-material in immunosensor will help and improve electrochemical properties to being used for early detection of RTD for preventing the disease outbreak in planting area.
Methodology
Surface modification of Screen Printed Carbon Electrode (SPCE) using on gold nanoparticles is applied for Tungro Virus detection. The electrode was immersed in nafion (NF) solution which acts as a proton conductor of the signal. Then, the cleaned NF coated electrode was treated with Thiol solution. The treated electrode was thoroughly washed with distilled water and then applied with N 2 dried. Colloid gold was then introduced on the electrode surface for forming the monolayer. Fig.3 , the observation was inspected almost no electrochemical response is observed indicates a clean electrode surface for the pretreated bare gold electrode. The formation of nafion membrane on electrode causes the block almost all the faradic current due to highly insulating surface onto membrane as shown on curve b. After Thiol solution was absorbed into nafion membrane using the opposite-charged adsorption technique, the expected result electrode gives reversible, two electrode transfer process cyclic votammograms (CVs) with good stability and reproducibility (curve c). It demonstrate the well electroactive performance after immersion in the Thiol solution that act as mediator which leads to a more complex immunoassay system and increase the analytical time and expense. In addition for curve d it shown modified sensor was immersed in the gold colloids and formed a nano-gold monolayer due to nanometer sized gold colloids play an important role similarly to a conducting wire and electron conducting tunnel [19] .
Results

Based on
Lastly curve e shown how anti-RTBV/anti RTSV had been immobilized on the electrode surface and make membrane become less conductive with decrease response 412 Nanoscience, Nanotechnology and Nanoengineering
Conclusion
In this paper, processes and applications of nano-materials such as gold nano particles will be applied to improve the immune-sensors development for Tungro virus detection. These studies show how to retain their activity and permitted the electrochemical detection based on antigenantibody interaction in which the amount of the analyte could be determined. However, it seems that different sensitivity and detection limit was observed due to different with their high surface to volume ratio and novel electron transport properties which strongly influence the electronic conductance when associate with macromolecules binding. Hence, their study can be applied for our current work on developing a rapid diagnostics using immune-sensors for rice tungro disease detection at the earlier stage.
